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1. Introduction

At RAN2 #107 meeting [1], the following agreements are made regarding TA validation for dedicated preconfigured uplink resources (D-PUR): 

	Agreements:

· A new TA timer is defined for UEs configured with D-PUR in idle mode.

· The (re)starting times for TA timer need to be aligned between UE and eNB. The details of the mechanism are FFS.

· TA timer is restarted after TA is updated.

· The value range for the TA timer is FFS. Value of “infinity” is possible.




In this contribution, we discuss the remaining issues of D-PUR TA timer.
2. Discussion 
The legacy TA timer is maintained by the MAC layer (i.e. the actions related to start/restart/stop/expire of this timer is specified in MAC spec). It is straightforward to also model this D-PUR TA timer for D-PUR as a MAC timer. 
Proposal 1: the D-PUR TA timer for D-PUR is modeled as a MAC timer.
Upon reception of a RRCConnectionRelease message in RRC_CONNECTED state, the UE starts to perform the RRC connection release procedure as specified in sub-clause 5.3.8.3 of [2]. MTC UEs and NB-IoT UEs will delay the actions 1.25 or 10 seconds from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged (e.g. L1/L2 ACK). After the UE starts to perform the actions (after 1.25 or 10 seconds or after L1/L2 ACK), it is unknown to the eNB when the UE will finish the RRC connection release procedure (because there is no further response to eNB). In other words, eNB may not be able to know the exact timing of when the UE enters RRC_IDLE state. 

Observation 1: eNB may not be able to know the exact timing of when the UE enters RRC_IDLE state after transmitting a RRCConnectionRelease message to the UE. 
The ambiguity (or the misalignment) consists of two parts as illustrated in Figure 1. One is when the UE starts to perform the actions. The other one is how much time it takes for the UE to finish the actions.
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Figure 1: the ambiguity (or misalignment) consists of two parts

In addition, currently in LTE there is also a case that starting time of the legacy TA timer may not be aligned between UE and eNB. During a Handover procedure, if the UE is configured with rach-Skip (i.e. RACH-less Handover), the UE applies a TA value indicated in rach-Skip and starts the TA timer. The timing of when the UE MAC entity is configured with rach-Skip may not be exactly known by the eNB.
	-
when the MAC entity is configured with rach-Skip or rach-SkipSCG:

-
apply timing advance value indicated by targetTA in rach-Skip or rach-SkipSCG for the pTAG;

-
start the timeAlignmentTimer associated with this TAG.


In fact, the starting time of D-PUR TA timer does not need to be perfectly aligned between UE and eNB if eNB configures the timer length to ensure that, at least one PUR occasion is covered while the D-PUR TA timer is still running (as illustrated in Figure 2). By doing so, the UE is able to perform at least one PUR transmission in RRC_IDLE state. 
Observation 2: even if the eNB does not know the exact timing of when the UE starts the D-PUR TA timer, there is no problem as long as the configured timer length is able to cover at least one D-PUR occasion.

Proposal 2: eNB should configure a D-PUR TA timer length to ensure that at least one D-PUR occasion occurs during the D-PUR TA timer is running.
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Figure 2: the configured D-PUR TA timer length should be able to cover at least one D-PUR occasion regardless of the exact timing of entering RRC_IDLE state
If proposal 2 is agreed, the starting time of D-PUR TA timer does not need to be perfectly aligned between UE and eNB. Since the configuration of D-PUR TA timer may be provided jointly with D-PUR configuration in RRC message(s), e.g. the RRCConnectionRelease message, the way to start D-PUR TA timer could be similar as RACH-less case, i.e. the MAC entity starts the D-PUR TA timer when the MAC entity is (re)configured with the D-PUR TA timer by RRC.
Proposal 3: the MAC entity starts the D-PUR TA timer when the MAC entity is configured with the D-PUR TA timer.
It has been agreed that the D-PUR TA timer is restarted after TA is updated. After the UE performs a D-PUR transmission, the eNB could update the TA by the MAC CE in the PUR response, resulting in restart of the D-PUR TA timer and thus the (re)starting time of the timer becomes aligned between UE and eNB. Since two TA timers are defined in MAC, a way for the MAC entity is needed to decide which TA timer is restarted when receiving a TAC MAC CE. The simple way is to define a new TAC MAC CE for the D-PUR TA timer.

Proposal 4: a new TAC MAC CE is defined for the D-PUR TA timer.
Proposal 5: the MAC entity restarts the D-PUR TA timer when the MAC entity receives the new TAC MAC CE.
3. Conclusion

In this contribution, we discuss the remaining issues of D-PUR TA timer and have the following observations/proposals:
Observation 1: eNB may not be able to know the exact timing of when the UE enters RRC_IDLE state after transmitting a RRCConnectionRelease message to the UE. 
Observation 2: even if the eNB does not know the exact timing of when the UE starts the D-PUR TA timer, there is no problem as long as the configured timer length is able to cover at least one D-PUR occasion.

Proposal 1: the D-PUR TA timer for D-PUR is modeled as a MAC timer.
Proposal 2: eNB should configure a D-PUR TA timer length to ensure that at least one D-PUR occasion occurs during the D-PUR TA timer is running.

Proposal 3: the MAC entity starts the D-PUR TA timer when the MAC entity is configured with the D-PUR TA timer.

Proposal 4: a new TAC MAC CE is defined for the D-PUR TA timer.
Proposal 5: the MAC entity restarts the D-PUR TA timer when the MAC entity receives the new TAC MAC CE.
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